We evaluated the ability of two Brazilian stingless bee species, Melipona mandacaia and M. bicolor, to recruit nestmates to a specific three-dimensional location. We used experimental feeder arrays and provide the first detailed evidence demonstrating that recruitment communication in Melipona can lead to large, rapid and highly significant increases in the number of nestmates visiting a specific location. Melipona bicolor and M. mandacaia foragers both recruited nestmates to the correct distance and direction, but differed in their ability to recruit nestmates to the correct height. These differences may relate to their respective habitats. Melipona mandacaia inhabits semi-arid areas of Caatinga where most food sources occur close to the ground, and its foragers evidently cannot recruit nestmates to the correct height. Melipona bicolor, an Atlantic rainforest species, evidently does not communicate height when the food source is at ground level, but can communicate height when the food source is at the forest canopy level (12 m high), where major food sources occur. Species-specific variation in three-dimensional location communication is intriguing because it suggests that Melipona may be a good model for studying the evolution of recruitment communication systems in highly social bees.
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Highly social bees (stingless bees and honeybees) can recruit nestmates to good resources such as rich nectar sources. These recruitment communication systems can be remarkably sophisticated, as exemplified by the ability of honeybees to communicate food distance and direction through the waggle dance (von Frisch 1967; Gould 1975; Michelsen et al. 1989; Dyer 2002) . The goal of understanding how such recruitment communication systems have evolved has led investigators to study the stingless bees (Hymenoptera, Apidae, Meliponini), a highly diverse, monophyletic group (Michener 2000) encompassing a wide range of recruitment strategies with a broad and graded range of communication complexity (Lindauer & Kerr 1958; Kerr 1960; Esch 1967) .
Location-specific Recruitment
Researchers have paid particular attention to the stingless bee genus Melipona because some Melipona species may possess functionally referential communication, the ability to transform environmental information into specific, abstract coded signals (Marler et al. 1992) . Correlations have been found between the distance to the food source and the duration of sound pulses produced by recruiting Melipona foragers inside the nest (Esch et al. 1965; Esch 1967; Nieh & Roubik 1998; Aguilar & Briceño 2002; Nieh et al., in press a). Although it is still unclear whether such sound pulses communicate distance information to recruits (Hrncir et al. 2000 (Hrncir et al. , 2002 Aguilar & Briceño 2002) , Melipona are the only animals, other than honeybees, in which such potential spatial coding has been reported (Esch et al. 1965; von Frisch 1967; Nieh & Roubik 1998; Aguilar & Briceño 2002 ).
An important first step in evaluating location-specific recruitment is to determine its influence on colony foraging. However, it is unclear whether location-specific recruitment provides an adaptive benefit by significantly contributing to foraging in Melipona colonies. Nieh & Roubik (1995) reported low rates of location-specific recruitment in M. panamica, and the work of Biesmeijer et al. (1998) 
